Introduction

45
The Laurentian Great Lakes of North America are one of the largest freshwater systems on 46 Earth, and are critical in supporting biogeochemical cycles, freshwater resources, biodiversity, and economic viability of the surrounding region. Notably, the Great Lakes region has been impacted Significant Differences (HSD) tests with Bonferroni adjustments (p-values obtained by number of 249 comparisons) for pairwise comparisons. 250 251 252 253 Beta diversity analyses were used to evaluate variation in microbial community structure 254 among wetland sites, regions, and soil depths, and to assess the extent to which observed variation 255 was explained by environmental conditions. Singletons and doubletons were removed from the 256 dataset for beta diversity analyses. All sequence data were maintained for beta diversity analyses Holmes, 2014). The phyloseq (McMurdie & Holmes, 2013) and Vegan (Oksanen et al., 2007) 260 packages were used to compare beta diversity among samples. Dissimilarity in microbial 261 community structure among samples within and among sites was visualized using Non-metric 262 Multidimensional Scaling (NMDS) plots based on pairwise Bray-Curtis dissimilarity estimates.
Beta diversity analysis
263
The function envfit of the Vegan package was used to evaluate correlation between chemical 264 parameters and microbial community structure among samples according to NMDS. "Depth" was 265 also implemented as a dummy variable to test correlation between depth and microbial community 266 structure.
268
To test for significant differences in beta diversity among wetland sites, regions, and soil 269 depth, perMANOVA were implemented. Specifically, these tests evaluate significant variation 270 among within group and between group means (Clarke, 1993; Anderson, 2001; Anderson & 271 Walsh, 2013). If perMANOVA found significant differences among groups at the global level, To explore relationships between regional microbial community structure and 280 environmental variables, NMDS plots were generated for each individual region. Applying NMDS 281 to each region also allowed for the assessment of the correlational relationship between community 282 structure and soil depth (as a dummy variable) and other environmental variables (using the envfit 283 function) within individual regions. To test for differences in microbial community structure 284 between/among sites within a region, as well as among depths within a region, perMANOVA was 285 implemented individually for each region. & Horvath, 2012), executed as previously described (Guidi et al., 2016; Henson et al., 2016) with 293 modifications. OTUs which did not possess at least 2 sequences across 10% of samples were 294 I n r e v i e w removed from network analyses. These OTUs were removed to eliminate OTUs with potentially 295 spurious correlations to environmental variables or other OTUs, as well as to reduce computational 296 stress of analyses. Remaining OTU abundances across samples were normalized using variance 297 stabilizing transformation (VST) performed as described previously for beta diversity analyses.
298
To ensure scale-free topology of the network, the dissimilarity matrix generated through VST was 299 transformed to an adjacency matrix by raising this dissimilarity matrix to a soft threshold power.
300
A threshold power of p = 4 was chosen to meet scale-free topology assumptions based upon 
